Superoxide peroxidase activity of ovoperoxidase, the cross-linking enzyme of fertilization.
Ovoperoxidase, an enzyme secreted by the eggs of the sea urchin Stronglycocentrotus purpuratus upon activation, catalyzes the formation of dityrosine residues in the fertilization envelope. This cross-linking reaction requires extracellular H2O2, which is produced by the egg during the cyanide-insensitive "respiratory burst" of fertilization. While investigating the possibility that the sea urchin oxidase might generate O2- as a precursor to H2O2, we discovered that ovoperoxidase possessed O2- degrading activity. Ovoperoxidase catalyzed the breakdown of O2- in a reaction that was sensitive to inhibition by catalase, indicating a requirement for H2O2. High concentrations of either O2- or H2O2 inhibited the O2- degrading activity of ovoperoxidase, as did the peroxidase inhibitors aminotriazole, azide, and phenylhydrazine. When ovoperoxidase was heated at 56 degrees C, it lost O2- degrading activity in parallel with peroxidase activity. In contrast, the copper-chelating agent diethyldithiocarbamate, which completely inactivated CuZn superoxide dismutase, failed to affect ovoperoxidase. The requirement for H2O2 and the inhibition by aminotriazole, azide, and phenylhydrazine support the hypothesis that ovoperoxidase catalyzes the breakdown of O2- by a peroxidative mechanism. Ovoperoxidase may play a role in protecting the developing embryo from oxidants derived from O2-.